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(54)Title: DISC ARRAY CONTROLLER 



(57) Abstract 

It has been demanded to develop a large scale memory device 
system operable without interruption. Further, in order to cope with 
the recent trend toward open systems, scalability of performance and 
capacity is needed. Conventionally, internal buses, such as the ones 
which connect the channel I/F section to the shared memory section 
and the disc I/F section to the shared memory section, arc mounted on 
one platter, and the package of the channel I/F and so forth are 
mounted thereon. When the internal buses have failed, the operation 
of the whole system must be stopped. There is another problem that 
the performance of the internal buses is fixed. A disc array controller 
according to the invention comprises an interface platter on which a 
channel interface section and a disc interface section are mounted, a 
memory platter on which a shared memory section is mounted, and a 
cable which connects the interface platter to the memory platter in 
order to solve the above problems. 
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^(DTi^±:^y^^aO (13 1)fflCD^ — y'^/VaO (4-5) 
t . ^ r y ?^ ^ V U 1 1 5---(DTi^-\ry^y<:^h 0 (1 3 3 

) m(D^ — zf/\-hO (4-6) itr^^gl-r^o 

:l tl ^ V . ^ -Y ^ I / F PKl 1. :^XI'f^:^^ly'F 
5 PKl 2 h . ^^'>->rx7!^yPKl 5, ^ ti it ^ ^ V 

^ ^ iy =^ :A ^ V n 1 1 5--(OTi?ir;?^(cM#-r-5^« (^-V 

(CM-feUi5'^lfn 123sTi>ir;^/-^°;^bO (133).T 
10 ^-fe;^/^•xbl (134)^(0^*)i:,*^^^yifP114 
--iOT^-fextcP^^. -rSK* (*^^^y^l i4i:^H(rT 
^ir;^-r6fcfcc0irl/i?i?^P (SM-fe-l^i^i5'^) 1 1 3. T ^ 
± ^ a 0 (13 1) . T^-fe;=^^-^:^al (132) ^ <D W 

m) t ^ m m -r ^ ^ t ^ m t fj: ^ . a v^ ip ^ ;t s ^ 
m 6 4 m i-i . mmm 5 t mmiz ^ 2o(d*^^^!;^i i4 

m ^ T 1^ ± ^< :^ a 2 ( 1 4 0 ) T' ^ . 2 o ^ p< 
^VU115m^T<:^±:^^<^h2 (14 1) T'^#*. ^fu^' 

^6 5mt^^-rX0l^. 2OC0*^;<^y?fail4S.t52oC0 
dr^.^v/^-T'^y^l 1 5^. ^n^'tb34AAb/c#^p<*!J P 
K14S.TJ«^^yiX3L^*yPKl 5±(C^^L, lo<D*;^ 
p<^!JPK14i:=3r-^'yiX3.y^iJPK15i:<S:, loO;^^ 
25 UP/L3±{r^^b. ^^UP/L3rBl^, >r-^/l.a2 ( 



wo 99/60471 



PCT/JP98/02176 



46 

4-10) ISlU ^ - ;v h 2 (4-11) m U -T ^ o S^c. 
I / ¥ P/L2i:p<*yP/L3ion5^,^--7/l'al (4 
-7) t ^ — -f h \ (4-8) t X' mm-t ^ , ^ — rf )V a 1 
(4-10) SU:^ — :7'yub2 (4-1 1) (1, ^:}x-€:'tbTi5' 
5 -fe^^^Xa2 (140) ffl. Ti^ir;^>'N°;^b2 (141) ffltO 
^ — X tr> :b o 

r H tr J; 19 . ^ m 5 -e 0^ L fc m ^ # ^ r i: T # -5 o 
rZT'fi, *'^p<^yfI5114ra^^T:?-fr;^y^^a2 (14 

0 ) -C- . * =^ -\r v' ^ p< ^ y 1 1 5 fal ^ T i^' ir X X b 2 
10 (14 1) T-^^^LT-m'fb-r^.bUfc^jS. f^A-^/i-I/F^ 

111. ■r'f:^i!'I/Ftl5112. */cfi. SM-feu^i$'|f|51 

1 3^U<{±CM-trW'i5'^^|5 1 2 2> f)^ h . 2o(D*^;<^y^ 
1 1 4, S/c{i2-o<D=3f-^:y>'^7«^y^l 1 5--~fi(::^' — 

15 r S -a- li , * ^ p< ^ U 1 1 4 r^l . S fc fi y V/ =L ^ ^ 

ySI5 115Pa^Ti^-fe:x/<;?;a2 (14 0) , Sfc liT^'ir;:^ 

b 2 (14 1) X ^m. \^ < X ^ \^ , b L . T i^' ir ;^ 
Xa2 (140) , :^/cfiTi^-feX/^°b2 (141) T'^^^L 
Tfcnt^, 2o(^*^^^y?[5 1 1 4FbT, :Sfcli2o<;o^^3' 
20 = >f ^ y 1 1 5 PbT -C it g8 7=^ — ^ CD liS ^ ^ ;4S pj i /.e 5 fc ft , 

^ ± ^ S o 

^7 3Elll.^ife^lJ6i:[111$(c, 2o(D*^p<^ytl5114 
25.U^2oOdr^^5/~>:x;^^yt|5 1 1 5^. ^il^'n^iiSLfc* 
^p<^y PKl 4Z5.TJ«^ir5'v'^P<^y PKl 5±t;i^^L, 
25 ^HPj^Sr, «^!1^#3 0 OT'^f'J$tLfc;>c^y P/L3(3^^ 
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^!] T' -fc S o 

^ n ci J: '0 . mmm 6 x-mm L- tc^ m n ^ ' -e # s c 

5 ^ 1 1 m ti . ^ ife 1 T- iJt: b fc m 4 (D ^- ;^ ^ T 1/ 
m(o^^^)\^\/Fni 1 i> x-f^^i^ \ / ¥ u 1 1 2. 

* ^ ^ ^ y f [5 1 1 4 ^ , ^ tl ^' n ?i aL L fc 5/ y - V? fc 5 . 

^ ^ I / F ^ — V? ( P K ) 1 1 . ^ \ / ¥ y< y 

10 ^ — v?(PK) 12.S.t;«*^P<^l'^-^°y<i^ — v'(PK) 14 

tCl^^-rSo 2o(Df=--r^vUI/F PKll. 2o©T^,f^^ 

I/F PKl 2. ^S.U'loc^^^rp*^!; PKl 4SrlO(Dl/ 

FT'^-^^ (P/L) 2±{^^^-r5)o rrX'ti. C<Di^'/i- — 

-f ^ =7 ^ (1 65, 1 66) h n ^ o 
15 i- /.^ :b ^ * ^ ^y TMi . 9^ -V ^ /I- I / F P K 1 1 . 7"" ^ X 

i?I/F PK12ii:'b{w,#>t^^yPK14^I/'F P 

/ L 2 ± ^ ^ s T' . ^ M ^y 1 T' ift u fc ^ 1 m<D 

^^MMMX' \-i . ^ 7. r u ^ un '^m. 1 \± . 2o(Oi5'7X 

20 ^ . ^ ^ 7. ^ 0 (165) . i7 =7 ^ ^ \ (166) i^^UT 

V^;5o "r-e. 7 ^ <D m %L . l'0<D^'7y^^^(D^^^-;V' 

I/F^(5 1 1 1. T' ^ 7. ^ IXF^ISI 1 2, RXI ^ V U 

1 1 3 <D {i ^ f4 , ± IE fy PS ^ n „ ^ h h (D i-± . X ^• 

T U ^ %\\ m. (D 7. y- (O m . S:*^«J5g. S-U^v/ 
25 ;^-ri=NCOli£!fi^{i{'<toT^*?.c wv^^;t^^^^. ix^xAiz 
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ffjxfi. f ^ ^ ^ T u ^ %\] mmm. (o m A- m ^ Tjh t t K) t 
5 (D 1 X F PXL2t(Dm^^ 2 <D ^ ~ y 4 X' mm-t ^ o 

(D ^ ~ JV A ^ — ^(Di;=7:^'^\h<D=^\:^)V\/Y'^ \ 1 

114icoPBT^^^-r2>|g4lll(OT^ir;^^N°;^0 (13 5) ffl 
(D ^ ~ -y' )V X ^ ^ ^ 
10 * fc * ^ T' . 2 o (D i> 9 ^^ ^ o ^ n i:: * % ^ ^ y 

PKl 4^||^bfc;0^, lo«0i?7^^F^(CX'f;^:^TW-l'^!j 
^^^fi 1 F*=l±-Crc>*^^^y PK 1 4^^^b. ^(D'ffjl(Z)^^ 
;^^F*^('{i*^p<^il PKl 4Sr^^b/^V^i LTtiPn^Sti^^ 

fll l[2I(Di^^;^^Pe'5^g^^-t--5>r — ^~/U4 

■^■^^m (o ^ ^ ^ T \^ 4 m. \i . wm,m i xwtm l f- 

X -f ;^ ^ T u-Y f ij tP ^ fi c: Jrk . ffl -r S -i^ — ^' ^ ^ij ^ 
Z i: T- # 5 T- , ;^ h u ^ ^ ^ ® T- ^ fij t 7tt S . 
^33111, ^46121. I^IBEI. ^55|gl. ^68l21{i, 2^ 

20 ^jfe^!jo^?i^^?(i$r^'f'b(DTfcSo wtubti. ^ ti n m M m 
2 n m 6 T-iftp^ LfcT^'^ y ^ T \^ 4 m m '^m (D m (D m ^ 
-f- h <D X h ^ . z ti h a . M M m 2 7!} m 6 X m m \^ tc f ^ 
y ^ T I- ^ mm mm (o mmm ^ t . ^-^^/wi/f pki i. 

f ^ ^ I F PK12tthiZ^^:n^^]}PK14^iy 
25 F P / L 2 ± ^ ^ -t- 5 T' M ^ (t 7^.^ (D T' . Ji^Jl T ^ ¥ Ift 
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L /c ^ ^ ^# 5 ^ t X' ^ ^ ^ i: fi 0 ^ X ii t£ , 

m 3 3111 {4. mM m 2 X m fc m 3 imffy^f-c^^^ri-^ 

^VM m 1 <D — m ^ 1^ ^ \^ tz h <D X ^ o ^3 3111i4s 

m 2 xmm V ±m 3 2 m t m ^ . 
m A 6 11 14 . nm m 3 X mm I. m A smcommmi^^^^M 

V tz h (D X' h ^ o 2 m (D ^ V PKl A^'tth^'tim^J:^ 

10 3 0 0 T- 2 o ^ ilK :^ f iJ L. . 2 o (D {4 2 o CO 34 5a b fc 



^1 9ia{4. ^JS'E^!l4T'l5£e^bfcmi 7m<D7'^^i^TU^ 
15 $iJ^ip^Sl(D — ^^«^<^^bfc^c^T'feS„ :^1 90 (4. 1 
(O ^ ^ ^ ^ V PKl 4 i 1 o (D ^ ^ =>. ^ ]) PKl 5 i 

^ 9 ^ {- n g L fc -e , m-^m 4 X m. m ^ tc ^ 1 s m t m 

^ fc It T fc S o 

^5 51gl{4. ^ife^!l5T-|ft0Jbfc|?5 3IglOT'-<;^i:'T^-r 
20 SiJ'#^BlO — ^^^i^^^Lfct.<D-efc5c ^5 5[11{4. 1 
oco*5^;<^y PKl 4 i: lo£0^-^-;/iyzx;^^y PKl 5 t 
^ 7 ^ ^ t' ^ b fc . m ife 5 Ife 0J b fc ^ 5 4 H i ^- 

5 fc t t -e- fe 5 o 

m 6 8 n (4 , mm M e X m. m L tc m e 7m(Dm'^mi^^mm 

25 bfct»T'fc-5o I/F P/L2^mM^I!^3 0 0 T-2oO|S 
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(c ^ f ij L . 2 ^ (D mm . A fc mm <b ^ ix iv m :fj ^ 
-r o z (D ^ 'i'^ mm. m ti: i> m . ^ n tt i o * w 

^^yPKl 4<blocD^-vy->:xp<^yPKl 5 ^ m^^-t ^ o 

immm I 4 ] 



mi 2 m . * ^ 0j d *5 It -5 fdi o ^ ^ T w -r ^ ^ s 1^1 
<Dmf$.^^L.xi^^, f ^ T u ^ %\\ m n I \-i . =f- ^ :^ 
I / ¥ 1 1 1. 7="^;^^ i/F^l5i 1 2. 1 

4. •?:nb?r^Mi-2>27^co#^/<X0 (3 1) . M^'^oi?^ 
10 Xi$'<7>*>^/N;^0 (3 1) (DrB^^^^-r5/cfe<D*%/^;^^T^ 
^fiJtSp^l4 0.&O^Ti^-fe^^-^X0 (13 5) ^^-UTV^^» 
^^^wl/I/F|P5 1 1 1. f -i ^ I/F^l 1 2, 

y ^5 1 1 4 . ^ 7 0^ L fijc i: HI # -e 5 o 

-y^ MM M X' \-i 2 O) ^ ^ I F ^ I 1 1, 2o<Dt=~^^ 

15 i^\/¥^\12^ 10(75*:^/^y^[5 114. 2;$:(^#t^/^ 
X 0 (31) . S. !>' . 2 o CD # ^ / < X RI3 ^ ii^ ^IJ W ^15 1 4 0 T' 1 

t i¥ ^ c 3^ ^ Jfe ^0 T- fi , :7 T u -r ^IJ ^SP g 1 2 o © ^ 

(165. 166) ^^LTV^5o 

20 * ^ ^< ;^ ^ ^ij $15 1 4 0 (4 , M T^e -5 ^ V ;^ ^ CO ^fc ^ 

— (Di^'7:^^^(0'f'\:^;v\/FUl 1 l*/c{4 7=^"^;^^ I 
/FlfBl 1 2 h . ^^y^^^(D^^:^^])^^l \ A ^ 
:^ -r ^ m ^ . ^-ir^/i^I/FflSl 1 1^/^14 7='^';^^:' 1/ 
25 F^l 1 2f^(DSMTi^±:^\B\^ ( m tt^ X l"^ f£ ) It ^ ^ ^< 
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(3 1) (D^mm^^-^ti'ik. ^- ^ y< ^ 0 (3 1) izm f)^^ 

^ ^ m ^< ^ m m U m ^ 1 4 0--T^ir;^L, te^^^i^f^cO 
*^^^ytl51 1 4--<DTj^-fe-^M^^'fex.5„ ^ (D y< :^ 

Ps^ ^ f IJ 1 4 0 fi . ^ 9 ^ CD * ^ X 0 (31) (' 

5 m *^ ^ ^ ^< ^ r^^ m m % 1 4 o-^Ti^irx^^^^^^^ai-r'So 

fdl ^ X ^ O # ^ X 0 (3 1 ) ^ S * # ^< X Pb^ ^ ii^ $|J 

^^^Sf^5l4oti, ^ ^ y< ^ o (3i) (d m m ^ m m . t ^ ^ 

^7 7.^f^(D^m.\-i-. ^ I 3 m I,' ^ -r X o . ^ ^ ^ (D ^ 
10 ^p<^y|fI5114PBT<^T^-feXyN-XO (135)T-^ii^b-Ct 

j:v^„ 7^-f:^^Ti/-r^y^i^ei{±> ^^^-y^/i-i/f^isi i 

l^ 7=^'^"^^? I/F^l 1 2;6S*^;;^^y^l 1 4{CT^ir;^ 

^1 14PBl^^^t-r'5-i:l'J:oT'b. ^S-^-^^/vi/F^l 
15 1 1. T-'^;^:^ I/Ffa51 1 2/iS*^^^y^l 1 4{::T^-fe 
^ ^ ^ t X' h ^ . 

Jfe *5 . 7 X ^ © i@ m -h le ^ ^ ^IJ PS ^ n V^ ^ <!r V^ 
5 * t. T'i v^ o 

Sfc> *^^^^0 (3 1) ^l^^dUT'fc.tV^o Uii^L. * 
20 ^y<^^2^l,:i-t^Ztlz^^^ ^^^^V^114^<DT^ 
y< :^ -^^ 7l it ^ n . » W /iS m < f£ ^ o 

^1 iigi{i> ^1 2 m ^ fz i-im 1 3m<DT'^^^Tu^m'^ 

Sfclimi 3g|{c*bfc^-r^yui/F^l 1 1. t'^x^ I 
25 /F^l 1 2, S.O:*^;^^ytei 1 4{i. ^tb^'n^iAlLfc 
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/-? y >^ — T- S , ^ ^ ^wl^ I / F — ( P K ) 1 1 , 

^ ^ ^ I / ¥ ^< y ^ — ^> ( P K ) 12. BlXJ- ^ V y 

^ ~ V' (PK) 14{r^i|-r5c ^LT> lotO^^^iJ'l^f^ 
=^ \ ^ }V \ / Y PK11.7=.f;^^I/F PK12.S.T^* 
5 ^^^yPK14^. lo©I/F P/L2±{r||^i-So ^ 
/c. I/F P/L2±(r*;^AxO (3 1) ^^MBil^L.*^/^ 

^re-^^^^ij^^i 4 o^ria^^^i-;^ (l^Ti^'blll^UT^^7^^ 
V^) o ^1 3ll|(D«^<^m-^{i. I/F P/L2±{c*;t^^^ 

0 (31) ^ 12 Jit -r 5 *s . * ^ /> ;^ TbI S ^ SO ^fC 1 4 0 ^ 
10 L. ^.C (/^ „ 

I/F P/L2tDltl5:B#{r{i,iiiai-^I/F P/L2<!: 

-rSo ^O^ — ^■/W4{i, Ml 2lll<D7'^-;^^Ti--f^iJ^$|g 

1 <7) ^ -g- i:: Id; , — :^ (D ^ ^ (D ^ ^ y< :^ m m m m ^ l 4 
15 Ot. -bp— ;^»^7^^5'f^O*5t/■<;^rB^^i^SlJ^|f[514 0ir• 
^^^-r6T^■ir^y-^°^0 (13 5) lzm^-r?>h(DX'h<9. 



1 3ll](7?T'"-Y^:^'TU'-l'^lJ^f§P 



1 (D 



1J (D ^ "7 



;^ ^ D ^ 1 1 4t^^ig!i-5Ti5'-fe^/N'^0 (1 3 5) fflco-ir 

20 — y T' fo 5 o 

5 J* J; 0 . mm m 7 X' m m \^ fz ^j] ^ ^ h ti ^ ^ t 

\-i %^ X' ^ h . $ e . ^ ife T' [i . * ^ p< ^ y 1 i 4 

1/ ^ fij ^^P iil tt (w j:t . ;^ <^ - 7 f y X (7) ffi T- fi ^ fij -c 5 , 

25 ^fflt-S^-^/i'<D:$:^^^t>rri:;05T'#. 11^(7) 
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MM m 2 (D mm K . 2-o(d^^^^v%i i 4 m ^ r ^ y< 
5 2 (1 3 9) x-m . -Mit-r^mmm^^-To m 3 s m . 
m 3 5 m <D ^ ^ ^ T u 4 m m 1 ^ m i:i m \^ tz m ^ (o 

m ^ ^ -r o 20(D*^7<^U^|5 1 1 4^^:JX^n34 3ibfc* 
^ ^ V PKl 4±tC||^b, ^CD2o(0*^^^y PKl 4 

^ ^ ix n m ^£ ^ I y F p/L2±{c^^-t-'5= ^u-c. ^© 

10 I y F P X L 2 m ^ . >r-^'/W2 (4-9) T'glJit-rSo ^ — 
)V 2 < 4 - 9 ) {± , T iJ' -tr X 2 (13 9) ^ (D ^ — )V 

3 6i2]J:5{:i, — ^(0':7=77^9t^<D^^:^=E:^}^ \ 14i:. ■ftk 
^cOi?7:^i?o^ni:^T:i'ir;^/-^;^2 (1 3 9) X ^^-^ ^ 
15 rcbf^ct"?. *;t^^y*i5i 1 4^-®{f5JtgT'fc5o 

-r.T-. — J^tO^^^^^F^Of^-r^^i^I/F^l 1 1^/cli 
i/FlFCi 1 2ti^h^'o— :>5(0^'7y^'^t^(D^-^^=^ 
yfBl 1 4--T:i'-fe^Sr-r^fc*(Z)Ti?'ir;7, /^XO (1 3 5) 
h . -mitm(OTi^^^y'^:^2 (13 9) t^mm-T^^th 
20 nj fg T- fe 5 o ^ to ^ . T ± ^ y< y- (D :^ /u ~ h ^ T i7 

-kx^^°xo (13 5) tT^-tr;^/^;^2 (13 9) 't' 

CO ^ - 7° 2/ h T -t- 5 i v^ 9 Pp^ M ± c ^ M ^ m m-t ^ 
i$i^m ^ ^ o 

25 r b tr J: 10 . ^ 5S 2 T' iSi 1^ L fc :^ ^ # 5 ^ i: 7i5 T' ^ 5 c 
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U 1 1 4$r2o{ri:g-^L, ^ <D 2 o (D T^"] X' — m L. X h X o 
^4 6|glli. loCQ:?7^i5'rtco*:^^^ygB114$r2o 
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^ h (13 8) -e^ti^'n^/it-r-5o ^i3m(D^^^i^Tu 

(D^m:>^'^V114m^T^±:^y<::^a (13 7) "C-. M^c?«> 
5 :J^7;=^^(;r):3f.-\'S/i/^;^^yll5WS:T^-fe;^^^':^b (13 
8 ) -e . ^ ^ -rn tt* J: v^ o 

mi 9Eifis w, 2 1 m ^ 2 2 m (D T' ^ :^ 1^ T I- 4 mm 

pf^yfCl 1 5. S-TJ^^^P^^ll^Pl 14$-, -^T^X^'tl-aSZlL 
10 y — -C 5 . ^ 3. ;^ ^ U P K 1 5 . S. * ^ ^ 

^19ia{-^-rJ;9t^*^^^^^aO (3 3) PslSr^^-rSTi? 
-fe;^/^;:^a (13 7) fflo^^ — ^'/Wa (4-3) i:. 
15 bO (35) m^mm-r^Ti^'t:^y<::^h (138) m (O ^ - 
Zf fV h (4-4) irf'^fiii-'So 

- n t:i J: 0 , M m 4 T- !Ji L fc'^ :i: ^ # S n 75^ -e §r S „ 
m5 7!g!(i, Bl 2l21CQ7='^^i?T^-r^!j^^mi{i*3V^T, 
^3fe^!]5<Dct9{-> 2o(75*5^p<^!)S[5 1 14PB^^TiJ'-t;^/^ 
20 X a 2 (14 0) T' ^ ^' . ~ fi -ft L . S . 2 o <Z> ^ 5/ ^ 
^ ^ y 1 1 5 TbI ^ T ^ ir X X b 2 (14 1) ^ ^ . — fi 
'ftb/c^Tf^^ll^^-t-o ^1 3l2IC0 7"''i'Xi^T^-fSiJI*iiSlO 
msSmOct^Ci. - fi'fbffi<DTi^-fe:^^^Xa2 ( 
140) h . h 2 (141) i:^l3:itn{iJ;V^o Z ^ X- . - 1^ 
25 (D^9:^i5'l^<7^^-V^''^I/F$|5 1 1 iSfcfiX'f;^^^ I / F 
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^cf^J. ^5 7l2]:$fc^im5 8|21{r^oV^T. ^=77.^m(D1^ 

V PKl 4j^t)^2*ao2a'ft;bfc=35--Y5'i>'^;^^ll PKl 5^, 
mmm^ 3 O 0-e2o(D^lS{r5)-fiJ$nfc I/F PXL2t3^ 

10 ^ i ^) . H M 6 T- 15^ BJ L 5$!j m ^ ^# 5 Z <b T' # 5 „ 

[ ^ ite 1 5 ] 

mi 4 m . m m <D m (o — m M m ^ -r o 

15 o<oiri/i?^PK13i:.^txl'^;iiSS^ir^^i'l/'F PKl 
I Rxy-'f ^ :^ I/F PKl 2. -r>tf*^*3. -feUi^iJ'i^'/b— ^ 
150ir. lo<D*^;<^yPK14i:^*i:*?)T. lo(DI 
/ ¥ "7 y ^ (P/L) 2±{c^i^-rSo ^co^'';i'-y!i. ± 
IE T' ^ a b fc 7 ^ T- 5 „ 

20 I//F P/L2(DtiBSR#{^fi.tift3:-rSI/F P/'L2t 

|!EI3:OI/F PXL2 t(Dm^. 2^(D^ — ^/Ul (4-2) 
T'^i^-rSo rO-^r — y/l^l (4-2) tt. — 

(D ± \^ ^ ^ 1 1 3 t . ho— :^<^^7^^\^(D^m>^^Vt\!> 
1 1 4 i:S:Sie!-t-'5Ti^-lr;^/-^;^ 1 (l 3 6) m <D ^ - X' 

25 S o 
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■r ts: t> -h . :=^mmm . #^7'^!JPK14^I/FP/L 

2 ± m ^ ti A T . mmm 1 i mm v tc m e m (d mmm 

-trl/^iJ'PKl 3©itilfc|-tI/F P/L2c;5itiM$r$^i65ri:;0^ 
10 i: "eT fig 5 „ 

3ggl F^^-CO*?^p«*y PK 1 4 ^^igU. ^ (D >ii(L (D ^ =7 :^ 

fi * :t 7< ^ y P K 1 4 ^ ^ ^ b t L T t> M o 

15 ::^-r^ri:{rj;i9. Ill4[2)cc>i^^;7. ^Pp^^^jj^-^;5/r_:7' 
yvi (4-2) i)^ \ :^\z.^y) , ^0^^=i>;h$rTtf-5C^:;6Snj 
tfe (w ^ O 

75^ 5 ffi fiJc J; 19 . ^ Ife ^?!) 1 1 T' b fc >^ ;^ ^ # ^ n -5 w 

<t « ^ m T' 5 75'^ . ^ P> {C , ^ Jfe T- « s * ^ ;^ * y ^ 1 1 

20 4 ^ 7 ;^ ^ i^j H ^ -r 5 CD -e , ^ ife 1 1 -c- ift Pil b /c X -f 7^ 
^ T 4 um'^m.\z. ^ . 7.^~=7\f^)7--i(D\^x\%^%\\x-h 

%m <o X ^ %\\ h fa ^ . 

T . mm. m (D m ^ ^ -t ^ z t\. h <d m m m i± . mmm 

25 1 l-elft0jbfcl£?i^^!l<b. #t^P<^y PKl 4^ I/FP/L 
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2 ± m tz X' m ti: ^ tz n ^j: (D V . &.T . ^mm m (o mm 
m ^ m w i^um -r o 

fj: i:S . i^X T (D m 1^ m is i-^ X h . u ^ ^ U l 1 3 ^ y< y ^ 

5 t <D m imx nMM) m m X h X o 

m 3 9iii{i, mMm 1 i x mm v tern 3 7m<Df^^i'Tu 

X It . mmm 2 t mmiz . *%;^^yifi5^-«'fti-^, 
z iz X ^ , mm m 2 X m m tc ^j] ^ ^ z <t 75^ ^ 5 o 
10 7^ n ife -e fi , * ^ ^ ^ y §(5 1 1 4 PpT ^ T ir X /-^ 2 ( 1 

3 9) X mm X -m^t-r :5 t V fz . ^-^r^vvi/F^ii 

z:fi<b$n/c2oco#^;^^!;iH5i 1 A^ — m^zf — ^^^^ 

15 y 1 1 4 W ^ T ir :^ ^ 2 ( 1 3 9 ) T' ^ ^ U J^f < T t J: 
^/^ . b b . T ^ ir ;^ ^° ;^ 2 (1 3 9) T- ^ ^ L T fc n li . 2 

oco^^^^u^pi 1 Amxw.mf~-^(o-mm^ti^'^^ti-s:h 

tz sb . m « [p] _h -r 2, o 

II4 8I11I1, locD^9;^i^I^<D*^;^^yia5114^2o 
20 ^fte3?r^tb^~tt3j6Slbf:i*=irp'^ll PK l 4±(:i 

^i^b. ^LT. ^i6^y30ct9{'. 2 m (D 2 m V tz ^ ^ ;< 
^upKi4^. ^ fv ix . mmm^3oox2^com^iz^j^ 

- i^ }' J: ^) . mmm 3 xmm \^ tzi^ ^ n ^ z t X t ^ . 

25 ^irXMi. 2ocr)i?7^i5'^tb^'n{'*^-p<^yPK14^ 
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PK 1 A ^ mm \^ f£ t LTfcFp^®7:^v^. z3-r 

5 4-2) 1 m V . ^(^^=;^hE. ^i^®-e^fijT'fo5o 

1^2 3111 II, ^Jfe^d4(Dj:9i', ^7m<Dv''^:^i^T\^-<f^i] 

10 5 f iJ =PP It # ^ ^ i- 5 # ^ ^ * y 1 1 4 S 6^ }r 5^ f-ij b 

(CMirl^i^^^lSl 2 3) i:. *?lr7{^y^l 1 4{r^;5S-5-fe 

?i ^ ]) U 1 1 4'^<DTi>-tr^^^Xa 0 (1 3 1) R XI T ± :^ 
15 /■^;^al (132)t.^^'y'>^;<^VUll5^(DTi^-^ 
:^ y< :^ h 0 {13 3)RXIT^±:^y<::^hl (134) t ^ 

z n X 19 , ^ 4 -e ift 0JJ L fc s^) m ^ # s 3: t x- 1 ^ , 

z z X . 2oco^^;^^-?-tb^*ttlc:*Wp<^yPK14S 
(:iT''f;^^TU'-Y^iJisp^gii^]±To*'^>^y PKi 4:&u^ 

^tco^-r-^i^^.p^^yPKlS'Sr^^L. ^(Di&(D^9:^^ 
!^tw{i#fc^p<^y PKI 4SLO«^-¥->'v':=^>^y PKl 5 ^ m 

25 i^'7^i^m^i^mi-^'y — y^^a i (4-?) stj^^-y^i-b 
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± :^ y< ^ a 2 (140) . fc It T ^ ± :^ y< h 2 (141) T? 

^ rc L T n {i ^ 2 o * ^ y ^ u 1 1 4m, ^ tz it 2 <d 
5/ ^ p< ^ y ifu 1 1 5 m X' mm ~ (D mm ^ m t fj: 

5> to . {f Utt 1^ ± -f- -5 o 

5 m 7 0 m it . m M m 6 (D X 9 , ^59|gl(::^ol^T2m'^l::b 

tc :^ ^ V U 1 1 4 R ^ =>. ^ V U 1 1 5^^n^' 

n 2 m V tc ^ M m ^ Tjk -t o 1-^(0^^:^^V PKI 4S 

2ocD^i^(r^>fiJ$nfc I / F P/L 2±{c||^i-6o 
10 - t^ Ci J: . ^ fi^il 6 T- 0J U /c ^ m =^ # S ^ <t -e 2> . 

<D#^p<^y PKI 4S.t/:^TcO:3f^5'v-^;><^y PKI 5$- 

^i^b. ^cofikto^^XiS'rticfi^Wp^^y PKI 4 

15 ^ ^ t [z X v) , mTomffy^y^-^m^mm-t^^ — yj^ai 

(4-7) — :^'/^bl (4-8) ^ ix ^' ix 1 ^ iz m ^ . 

[ HJg ^^!) 1 6 ] 

20 ^1 eiaii. mMm 1 2 x- mm tcm i om(7yy'^^^Ti^ 
fj^ t)> ^ m '^m ^ iz X ^ , m9m(om-^mmiziti.x. ± u ^ 

25 ^fPl 1 3 t^^^'^V^l 1 4 k^mm-r^Tir'\r:^y<:^0 
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(13 5) (Dm'kUh-i-^tt)iX'^^(DX'^ f -{ :^ ^ T u ^ m 

/ ¥ pyL2(D^<^y^ — i^^m'^-r^mtRM(Dm (mx i-xm 

Kl 4^lli^L./c;is, lo<D^v;^^f*3tC7='^':^^TU--i'^0tJP 
S^Sl F*I^T<D*>r^^y PK 1 4Sr^iSb. ^cofliico^ ^ :^ 

tfe }c 5 „ 

1 2 IB *fe L fc ^ t . * ^ ^ ^ y ^fI5 1 1 4 ^ ^ ^ ^ iz m 

m tz X M ^J: ^ tz n fj: <D X ^ Z fi h (D ^ M M ^ m W iz Wi m -t 
20 „ 

P/L 2(Z5/N°y'5^-v^^^^-r6®i:S*r<^S (BlTMi«®) 
(r^^-rsr^irj;i9. I/F P/L2cOi|ii^f^i)65ri:75S-C 

25 <!: 6 o 
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1^4 4|ll{i. 114 2m(D7'^^^T\^'<Vi^^mW:l !C*5V^T. 



T ^ :^ ^< ^ 2 (13 9) X ^m. \^ < X ^ bd^L. T 

10 ^-fe;^^-^;^2 (13 9) T-^^UTfetLfi. 2ocD*^;><^y 

ifc 1 1 4 FbI T' a: ^ -r' — <^ ?s ^ ^ "51 tg <b 5 «) . 'ft «i tjs 
iR] ± -r 5 o 

B5 2@ii. ^4 2lg]^c^^v^-c2fi^bbfc*^^^y^[5l i 

4^^2«aiCii-^U. ^J{&f?!l3(Dj:5{'. 2m02S'ftLfc#^ 
15 PKl A . ^ix^'tb. m^^lf-3 0 0 T'2o<^|ii^i- 

^>«|J $nfc I/F P/L 2±coS/£SfSl:^(c^ig-r5lE?i^^ySr 

^ZT'{i, 2o0^7^i5'^H^'tt{r*^^^yPK14^ 

20 ±TcO#^p<^ll PK 1 4Sr^agU. ■tcoft!l(D:^^^i5'(*D{rtt 
PKl 4^^3^b^.ev^ir bT4>rn^Sn^v^„ 
^3 0I2]{1> ^iS^!l4<75J;p{-, *W^^y^l 14^. ^ 

p<*!)^[5 1 1 ^^r-^/v'a.T^^y^fCl 1 5S.U^^^:7. 

25 -r fij ^ ^ ffl 1 M i- 5 ^ij ISP 'It # ^ i^ft -r 5 * ^ ^ y ^ 1 i 



fi.ii ^ =^-t^)Vl/V^ \ 1 1 



1 2 
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4 t m m ^ m \^ ti m M m ^ ^ -r o 

Z iXl^ X V . 5^^^7UI/F PKll, RUv'^^y^i^iyF 

5 ^■\'5'-> = ^^yia5i 1 5^(DT^±:^izm^>'t^mm ^ 

U (CM-feb-i?i?ia5) 123. T^-^^y<^hO (133) . 
S.U^T:5'-fex/^*^bl (134)^(Di^$)^:.*^7f^yg|5 

1 1 4^(DTi^±^izm^^-i-^m^ (*^p<*y^i i 4 t . 

10 ^ttlCT^-t^-rSfcifc(D-feU-^^fl5 (SM-feU'^^^fC) 1 1 
3.T^±:^'^<y^aO (131).T^-fex!./N°^al (132 

) m (D mm) t ^ ^ m -t ^ z t *^ m t 'o . :s: m m ^ 
^ ^ ?> ^ t ^j: \^ iz . ikin-'^'^-r^bztt^-^mtfj:^. 

Z Z X- It . 2o<Oi^ PK 1 4 R 

15 U?:3f-\'->v'^p«*yPK15S:^^L./c;5S, lofDri'^^^^^t^ 
{ZT'^•^^'T^-f^lJ^^iSglrt^-CcO*^y^y PKl 4J^TJ« 

PK 1 4^t)^^^:y'>^p<^y PK 1 55:II^L/^ 
i: L T t Pp^ ja ''.C v^ o 

20 ^ 6 6 m it . mm m 5 <D X. 0 iz ^ 2oo*^pt^y^ii4 

FB^^T-^-fe^^^:^a2 (140) T'^r. */c:. 2 (D ^ ^ y 
v'.xpt^y^lSl 1 SFB^^rTri'-fex^N-xb 2 (1 4 1) T'5i^*, 

n J: <9 . ^ ^il 5 -e L fc $^ m ^S: # S ^ t X- ^ ^ o 

25 :$:mfe^llTMi.*Wp<^!JlfB114^=^Ti^ir;^/^P^a2 ( 



wo 99/60471 



PCT/JP98/02176 



66 



10 



15 



20 



25 



1 4 


0 ) 


x- 










^ 5/ 




P< ^ 


y 1 1 5 Pal 


^ T 






X 




X 


b 2 


( 1 


4 


1 


) 




m 




-c 


- a 


-r S i: U fc 












I 




F ^ 


1 1 


1 










I 




F IPP 1 


1 2 . ^ fc (4 


0 

s 


M 












1 1 


3 ^ 


U 


< 


it 


C 


M 






i^' ^ 1 


2 3 ^ . - 




it 






fc 


2 


-0 












1 


1 


4 . 




iTc fi 2 


O CD ^ 5/ 








y 




1 


1 


5 


- m 
















tf ^ a 


^ -r 5 w i: 








fc 


— 


s 




/5S ^ 




h 




o 












^ p< ^ y ^ 1 


1 


4 








fc 


It 


=^ -\' 


-y 








y 




1 1 


5 


m ^ T 


ri' -fe >^ X a 


2 


( 


1 


4 


0 


) 




* fc 


fi T 




ir 






b 


2 ( 


1 


4 1 ) 


X mm. v fi: < 


T 




J; 




0 


L- 




b . 


T i?' 










a 


2 ( 


1 


4 0 ) 


. * fc {± 7- iJ' 


ir 






b 


2 


( 


1 


4 1 


) 








T 








2 o (D 


* ^ 7t ^ y ^ 


1 


1 


4 








fc 


It 2 


o to 














y 


^ 1 1 


5 m T- ia ^ X 






CO 
















> 


ft 


« i4 


fR] ± -t- 




















7 4 




it 






mm 6 


CD 




> 2 fi >ft: b fc * 


7< 




y 




1 


1 4 
















y 


IfU 1 1 


5 ^ ^ tu ^ n 


2 






if 








1 o 


(D * 








y 


P 


K 1 


4 


t > 1 


0 0 








y 


p 


K 


1 


5 t 












^#30 


0 T' 2 -0 H 








$ 


fc 


I / 


F PyL2±(D^^ 










0 








J; 










^f!) 6 


T- 


m L fc m ^ # -5 3 , 








C T- 


fi 




2 


o 


(D 




;^ 






y 


p 


K 


1 


4 




^ -V 


•J' 


> 








y p 


K 


15^ 


H $i L fc ^ 


1 


0 


CD 




■7 


X 








;^ 




T 










-=€■ 


y 


p 


K 


1 


4 


R 




■It -y 


v' 








y 


P K 


1 




^ U . ^ CD 0 ^ 










iz 






•=E- 


y 


P 


K 


1 


4 TJ? ^ -t y 


V- ^ 7« ^ y p 


K 


1 


5 






L 










m 

























wo 99/60471 



PCT/JP98/02176 



67 

immm 1 ? ] 

^7 5mRxfm7 7 m iz. ^ mmm i 2 x- m m tc m 6 4 m (d 

M ^ Tjk . 

5 B7 5llii. ^7 ^ ± ^ CO y< y ^ — iy CO m . ^ -f =7 v ^ 
>:r — v?(PK) llS-U^T^^-^^I/F/^^y^r — v^(PK) 1 

a^a^fc-Ton^-rSo ^Wp^^yt-^ji^^-feUi^^^fc (sm 

(CMirl/i^iJ'IflS) 12 3{i. I/F P/L2(0^ffi{r^^i- 
6„ wtb{rj;>9, I/F P/L2©ilil^^i^>^wt*SRltfei/.e 
6o^br, 2o(DI/F P/L2T5^ft5^15 5^?i^fK-r^o 
x^;^^Tl/-('fiJWi?^El{i> 8o(DI/F P/L2^^L. 
15 4oCD^n^l5 5^?l^^i-^„ (P/L) 3 

— V? (PK) \4^\^}i^^v'y=. 
=^ ^) y — (PK) 1 ^ ^ 1 i^n^^-t ^ . y<^!;€r — S 
-fL-r^fc*. ><^y P/L3^2oJg-L-CV^-g)o 

55f^^^?i^fi£-r52ooi/F P/L2rBlfi. ^^^o^-\r^ 
20 yV-I/F PKll^U^T^'f^^iJ'I/F PK12i:,5L^^<DS 

1 3S:U«CMiri/>^^^l 2 3i:(DrB^^. ^fb 
^-:/yVaO (4-5) ir^Jr — y^VbO (4-6) T*^ 

:i:iT-, -^r — ^yVaO (4-5) h ^ — zf )V ^a Q) (4-6) 
25 ^^n^'^x2;$:-ro(CL. — :^<D-felx^^^/l^->^l 5 0f^O 
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